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SPECIFICATION 

1. Title of the Invention 
Howling Suppression Apparatus 

2 . Scope of Claim for Patent 

A howling suppression apparatus characterized by 
comprising first and second microphones arranged such that a 
speech from a speaker is inputted thereto at an equal level; 
an amplifier for amplifying an audio signal from said first 
microphone and outputting the amplified audio signal to a 
speaker; first and second impulse response estimation circuits 
for estimating impulse responses based on output signals of 
said first and second microphones and an input signal of said 
amplifier, and generating pseudo echoes based on the estimated 
impulse responses; and first and second subtracters for 
subtracting the pseudo echoes from said first and second 
impulse response estimation circuits from the output signals 
of said first and second microphones, and in that said first 
and second impulse response estimation circuits respectively 
estimate, when output signals of said first and second 
subtracters differ from each other, the impulse responses such 
that the difference therebetween becomes "0" and generate the 
pseudo echoes . 

3. Detailed Description of the Invention 

Applicable Industrial Field 

The present invention relates to a howling suppression 
apparatus utilized for a loudspeaker apparatus comprising a 
microphone, an amplifier and a speaker, for example. 



Prior Art 

Fig. 2 illustrates the configuration of a conventional 
howling suppression apparatus. 

In Fig. 2, reference numeral 12 denotes a microphone for 
5 inputting a speech (audio, voice or sound) 7 or the like from 
a speaker. A sound (speech) 14 reproduced by a speaker 6 is 
fed back to the microphone 12 depending on the positions of the 
microphone 12 and the speaker 6, so that howling may be 
generated. 

10 Reference numeral 11 denotes a circuit for outputting a 

sample signal such as a white noise, reference numeral 13 
denotes an impulse response estimation circuit for estimating 
an impulse response H between the microphone 12 and the speaker 
6 and generating a pseudo echo, reference numeral 10 denotes 

15 a changeover switch for selectively outputting the difference 
between an audio signal from the microphone 12 and the pseudo 
echo from the impulse response estimation circuit 13 or the 
signal from the sample signal output circuit 11, and reference 
numeral 5 denotes an amplifier for amplifying a signal from the 

20 changeover switch 10 and outputting the amplified signal to the 
speaker 6 . 

The operations of the above-mentioned conventional 
howling suppression apparatus will be then described. 

In Fig. 2, the positions of the microphone 12 and the 
25 speaker 6 are first set, and the changeover switch 10 is 
switched such that the. sample signal output circuit 11 is 
connected to the amplifier 5. 
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Consequently, the sample signal is amplified by the 
amplifier 5 and is reproduced by the speaker 6, and the 
reproduced sound is fed back around to the microphone 12 
depending on the positions of the microphone 12 and the speaker 
5 6 and the fed back sound 14 is inputted thereto. In this case, 

setting is performed such that any other sound is not inputted 
to the microphone 12. 

In this state, the impulse response estimation circuit 
13 estimates the impulse response H between the microphone 12 

10 and the speaker 6 by a leaning identification method such that 
the dif ference between the output signal of the microphone 12 
and the pseudo echo becomes u 0". 

When the changeover switch 10 is then switched such that 
the microphone 12 side is connected to the amplifier 5, to use 

15 as a loudspeaker apparatus, the impulse response estimation 
circuit 13 performs a convolution operation of the estimated 
impulse response H and the input signal of the amplifier 5 to 
generate the pseudo echo, and subtracts the pseudo echo from 
the output signal of the microphone 12, to suppress howling. 

20 Problems to be Solved by the Invention 

In the above-mentioned conventional howling suppression 
apparatus, however, since the howling is suppressed after the 
impulse response between the microphone and the speaker is 
previously estimated, there is a problem such that when the 

25 ambient temperature is changed, and the positions of the 

microphone and the speaker are moved, therefore, the impulse 
response previously estimated is changed, thereby making it 
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impossible to suppress the howling. 

In view of the problem of the prior art, an object of the 
present invention is to provide a howling suppression apparatus 
capable of automatically suppressing howling even if the 
5 ambient temperature is changed, and the positions of a 
microphone and a speaker are moved. 

Means for Solving the Problems 

In order to attain the above-mentioned object, the 
present invention is so arranged as to comprise first and second 

10 microphones arranged such that a speech from a speaker is 

inputted thereto at an equal level; an amplifier for amplifying 
an audio signal from the first microphone and outputting the 
amplified audio signal to a speaker; first and second impulse 
response estimation circuits for estimating impulse responses 

15 based on output signals of the first and second microphones and 
an input signal of the amplifier, and generating pseudo echoes 
based on the estimated impulse responses; and first and second 
subtracters for subtracting the pseudo echoes from the first 
and second impulse response estimation circuits from the output 

20 signals of the first and second microphones , and that the first 
and second impulse response estimation circuits respectively 
estimate, when output signals of the first and second 
subtracters differ from each other, the impulse responses such 
that the difference therebetween becomes "0" and generate the 

25 pseudo echoes. 

Function 

In the present invention, according to the 



5 



above-mentioned configuration, when the ambient temperature is 
changed, or the positions of the microphone and the speaker are 
moved, the impulse responses fed back around to the first and 
second microphones differ from each other, so that the output 
5 signals of the first and second subtracters differ from each 
other . 

When the output signals of the first and second 
subtracters differ from each other, therefore, the first and 
second impulse response estimation circuits respectively 

10 estimate the impulse responses again such that the difference 
therebetween becomes "0" and generate the pseudo echoes based 
on the impulse responses estimated again, thereby making it 
possible to automatically suppress the howling even if the 
ambient temperature is changed, and the positions of the 

15 microphone and the speaker are moved. 
Embodiments 

Referring now to the drawings, an embodiment of the 
present invention will be described. Fig. 1 is a schematic 
block diagram showing an embodiment of a howling suppression 
20 apparatus according to the present invention. In Fig. 1, the 
same constituent members as those shown in Fig. 2 are assigned 
the same reference numerals. 

In Fig. 1, reference numerals 1 and 2 denote microphones 
for respectively inputting a speech 7 or the like from a 
2 5 speaker, and the microphones 1 and 2 are arranged such that the 
speech 7 from the speaker is inputted thereto at an equal level. 

Reference numeral 11 denotes a circuit for outputting a 
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sample signal such, as a white noise, and reference numerals 3 
and 4 denote impulse response estimation circuits for 
respectively estimating impulse responses Hi and H 2 between the 
microphones 1 and 2 and a speaker 6 and generating pseudo 
5 echoes . 

Reference numerals la and 2a denote subtracters for 
respectively subtracting the pseudo echoes from the impulse 
response estimation circuits 3 and 4 from the output signals 
of the microphones 1 and 2, and reference numeral 3a denotes 
10 a subtracter for subtracting a signal from the subtracter 2a 
from a signal from the subtracter la and outputting the result 
of the subtraction to the impulse response estimation circuits 
3 and 4 . 

Reference numeral 10 denotes a changeover switch for 
15 selectively outputting the difference between the audio signal 
from the microphone 1 and the pseudo echo from the impulse 
response estimation circuit 3 or the sample signal from the 
sample signal output circuit 11, and reference numeral 5 
denotes an amplifier for amplifying a signal from the 
20 changeover switch 10 and outputting the amplified signal to the 
speaker 6 . 

The operations of the above-mentioned embodiment will be 
then described. 

In Fig. 1, the changeover switch 10 is first switched such 
25 that the sample signal output circuit 11 is connected to the 
amplifier 5. 

Consequently,, the sample signal is amplified by the 
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amplifier 5 and is reproduced by the speaker 6, and the 
reproduced sound is fed back around to the microphones 1 and 

2 depending on the positions of the microphones 1 and 2 and the 
speaker 6 and the" fed back sounds 8 and 9 are respectively 

5 inputted thereto . In this case, setting is performed such that 
any other sound is not inputted to the microphones 1 and 2. 

In this state, the impulse response estimation circuits 

3 and 4 respectively estimate the impulse responses Hi and H 2 
between the microphones 1 and 2 and the speaker 6 by a leaning 

10 identification method such that the difference between the 
output signals of the microphones 1 and 2 and the pseudo echoes 
becomes "0". 

When the changeover switch 10 is then switched such that 
the microphone 1 side is connected to the amplifier 5, to use 

15 as a loudspeaker apparatus, the impulse response estimation 
circuits 3 and 4 perform convolution operations of the 
estimated impulse responses Hi and H 2 and the input signal of . 
the amplifier 5, to generate the pseudo echoes. 

Accordingly, the pseudo echo from the impulse response 

20 estimation circuit 3 is subtracted from the output signal of 
the microphone 1 so that the howling is suppressed. The speech 
7 is inputted to the microphones 1 and 2 at an equal level, the 
output level of the subtracter. 3a is "0". 

In this case, when the ambient temperature is changed, 

25 and the positions of the microphones 1 and 2 and the speaker 
6 are moved so that the impulse responses Hi and H 2 previously 
estimated are changed, the output. level of the subtracter 3a 
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is changed. 

The impulse response estimation circuits 3 and 4 
respectively newly estimate the impulse responses Hi and H 2 
between the microphones 1 and 2 and the speaker 6 by a leaning 
5 identification method such that the output level of the 
subtracter 3a becomes u 0". 

Therefore, the howling can be suppressed by pseudo echoes 
based on new impulse responses Hi and H 2 , thereby making it 
possible to automatically suppress the howling even if the 
10 ambient temperature is changed, and the positions of the 
microphone and the speaker are moved. 

Effect of the Invention 

As described in the foregoing, the present invention is 
so configured as to comprise first and second microphones 

15 arranged such that a speech from a speaker is inputted thereto 

at an equal level; an amplifier for amplifying an audio signal 
from the first microphone and outputting the amplified audio 
signal to a speaker; first and second impulse response 
estimation circuits for estimating impulse responses based on 

20 output signals of the first and second microphones and an input 
signal of the amplifier, and generating pseudo echoes based on 
the estimated impulse responses; and first and second 
subtracters for subtracting the pseudo echoes from the first 
and second impulse response estimation circuits from the output 

25 signals of the first and second microphones, and that the first 
and second impulse response estimation circuits respectively 
estimate, when output signals of the first and second 
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subtracters differ from each other, the impulse responses such 
that the difference therebetween becomes M 0" and generate the 
pseudo echoes. Even if the ambient temperature is changed, or 
the positions of the microphone and the speaker are moved, 
5 therefore, the howling can be automatically suppressed. 
4. Brief Description of Drawings 

Fig. 1 is a schematic block diagram showing an embodiment 
of a howling suppression apparatus according to the present 
invention; and Fig. 2 is a schematic block diagram showing a 
10 conventional howling suppression apparatus. 

1, 2 -microphones, la, 2a, 3a- •• subtracters , 
3, 4- --impulse response estimation circuits, 5- -*an amplifier, 
6---a speaker, 10- • -a changeover switch, 11- • -a sample signal 
15 output circuit 
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